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Abstract: 

An optimum weight estimating apparatus and method of a mobile station for a 
mobile communication system in which a base station uses closed transmit diversity 
technology. Conventionally, all weight vectors stored in a lookup table should be applied to 
an optimum weight estimator to calculate receiving power, so that the amount of calculation 
considerably increases when there are many antennas. To overcome this problem, the 
weights of the lookup table are appropriately adjusted so that the variation of the 
differences between two adjacent vectors can be minimized. An optimum weight is obtained 
using the difference vector between weight vectors, thereby simplifying the calculation of 
receiving power. Therefore, the power loss of the mobile station can be minimized. 
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S. 1^ ^VEflq- cj-olHlAlEll- o]^^}^ ol^-f-41 ^>aS.olcl-. 

J£ 2^ ^ ^'gSl <y. ^aHH i4= ^^7].^^] ^.^;^^1S1 ^s.£o]cl-. 

i £. 2S1 ^11^ ^el-¥-Sl -i-^iolcl-. 

E 4^ £ 2S1 7>f'Al «1E1 >«^,5^fil ^S-Holc^. 

E 5^ 2^ 7>f'^l ^El ^^-¥-£1 •i-s.s.olcf. 

s 6^ 2S.S] ^^ ^S^J-^si «! <^1^ ^i5ll«^l ■¥-s:^« ^ €>»>1<flom. 

^i--^*^] #«Vfe 7l# 3. ^^>>21 #efl.7l^ 

^ ^"^^ 7]^l^(Base Statlon)<MlAi s^^H. <i>tfli4 cl-^l El ( closed loop transmit diversity) 71^^ ol-g- 
ol-S- -^-M ^li^^S) <^1-i-^^7l (mobile station) ofl ^-^S., s.*l ^S. a^l-* *3]-al o):^ ^^7Hl^i 

<^1^ -i-^ >>li^J-a: 2>Hltfl 3Jl'><Hi(PCS)'>l-S-i-^ Al^ii^^i:!- ja^^Sl cflolEi^ ^^s>7l i^olc}.. 
"y.^^ «l*7l ^tim as cl-f' ^^(W-CDMA)». ^nl^ ^7l nff' ^^3^ cff'^^ 

(CDMA -2000) «<}^^^ t7-2^^S. a^^«l-Jl 51^1-. <^]^ -l-ti fl- 7l^l'5^^ -f-^B <Hb1 ol^^ol a 

<^1-^ -i-^l Ali^^oflAi CllolEi* ^^SV7l ^SflAi^ Silol'S^ ^ ^^Sfl"^) tb'^. ifHol-a^ ^ 

iHlAlt(dB)<^.*i 4^^ ^J-^^Al^t:!-. 3^ ol "3 ^ ^ ^^«l-7l ^sflAi c^el 7V;^1 cl-ol u^aI El (diversity) 7] -g-o] 

2= ^« i:^^^^(CDMA)«o>^^ ^B^2l ^>i]:(delay spread)* ol-g-^ll x^-flBl^lEl ^a1«>^ Sll ol 3 (Rake) # 
^11^«1-^ $X^. -^7] ^lol3.fe cff^^S (multi-path)cl-olulAlEl 7l^oli:l.. ol c^-oIhIaIeI 7l#-S- ;^1^ ^-tVol a}-^ 
^-T-oflfe ia:^«l $X^. ?1 El El ig (Interleaving) 31- 3.^-§: ol-8-«>^ >«>1?]: cJ-oIhIaIe) (time diversity) 

7l#-8- E#el ^'5i!:(Doppler spread) <»1 »8-^-8: S.^^ ^fl^ofl^ife ol-§-o1 ^Iri^^-. 

^ISl ^^c>] a^^>gvfl *B^3l-7H^£#el ^fl^^l iL^^V ;*11^oiia1^ sfloiig^ ^^«1.7l ^«(| ^g-^V i^«»1h1a1e17]- a>^ 
^4. 4<^lBlAlElfe ^ 7fl oi>^2i -iVEilui-i- oi-g-^v^ •g-^'^lc)-. ?V «?>£imoil ai«Il 'tl:£7> sflloi^g o.^. o]«ii 

'i'-^ ^VEfli4 nfoiaiAjEi^ o>Efli4i- oi^s>^ ^Ai oVEflx-i. ^oIbi aIei -q. <a-Em« <^l-g-sl-fe 

q- Cl-OlBlAlEl^ l+^ul-. Ol^ Ta^7l(£^=r Ol^^Olef ^r^)^ ^^Si- ^^ofl^i oVtflM- CfoltHAlEll- 

-a^l*}?! ^*7l n^<^, 71^1^ ^.^ <?>^lli4 ^oM^]^ 

tl-EflM- c1-<^lolAlElo)l^ o]^ ^°^7]o_s.^^ cf^ (downlink) ^11^ ^l^^-^ ^''V -g-^l-^l-^ i^l-f-H.(cl 

osed loop)^.* t^-olH^AlElsl- alSBJ^o] oj^ 7fl ^H. (open loop) cl-ol a1 El 7> $X^. L7^^ tbtflM"* °l-8-*l-fe ^ 
Bil-f-H. cfolulAlEl^ 7fl^= cfoliHAlEjofl HlsJl Ai^tfl ^ «! (SINR)^^ofl'^i L«fl ol-^<*l 5a 

cl-. 
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^Jil- ^^^A ^^o\ ■^2^S>fe S^l^H CfOlHlAlElSl A^^^ = ^7H1 <^«J:* MJ-^Cf. ^7]?} 2J 

<?}-Eim- cl-o]B]AlElfe tq-olHlAjEl S.S.<>I1 irfe}- ^ Jl H]^ (Maximal Ratio Combine ;MRC) 2. S., 
^^(Equal Gain Combine ;EGC)2.S. ZLS^JL ^^(Selectlve Combine;SC)2.H.S. ^^^cf. o]^ ^. 
^(EGC) S.S.¥r ^al Hl# ^^(MRC)a:^Sl- ^ -eVBimtl- >y^ol l^^'^. 

^^(SC)^ 7]-^d- o]^o] ^VEIIM-SI ^IJ:-!: iJ-^om. ^S-t ^±7} ;g o. 

^ ^l-a-SIl Al^^ o^-H-71- 5a^l^ «>H. ^flol ^^jL-ir #^ol|Ai C^■Sr 7>f':*l (weight) ^i3.S]^o] ^_ 

5,634,199 2}- ^5]^ J: 5471647TT cfo]lH^lE^» 3qs.B^ S.B.S. cflt!- ^^<^1 

ol* slE^HflolA^ ^Hell^ (Perturbation algorithm) ^4 7)1 ?1 (gain) nflMS^^^l- ol-g-tb ^11^ ^ ^l-^ 

«^ tiJ-A]^ /Hl<?]:*>al o] yJ-^-S- l-5fo]j£. ^ ^3l7l- ;Hl'?>5l-fe iJ-'^ii^ ^£7V i^ElJl 'g^*!- 7> 

*7]7V ^^^^O] 5tife Alii.^oflAl ^ A>^S>^1 ^^Cf. 

-S-S-l-elfe <3=^V^€ 7>^Al «1E1 ^ <a Ell ol^ (lookup table)* .^V-g-Sl-fe (Eigen method)^ ^^^1 

ol 'S-^* ^f- ^SSf "yr^im ^S-Ofl S]^ ^iflifls. n|lHS^=±iSl Sm2fl<»l'ia (correlation) iHlJE^iii-i- 

olfil ^cfl o>ol;gi »i^(Eigen value) <i Sfl'g-sl-fe ^V^l^ b!!e-17> 7l-#^l ^Hle]-^ o]^^ =7]S. tt^. 
7>f'^] tfl&lfe- ^<aEfloll:«>ll ^i^^-H safe 2.^ A^^] tfl<?J«fl^1 7>>SJ- *Vfe ^-^^ 

U-^^ 2.^ 71-f'AH tflsfl ^Ai B|.^^ «>7H*oll ^Ellu|.7> HTfl f'7>t^ 

^71 BiEimiol^a <a-jie|#(Perturbatlon algorithm) 4 7]]tl(galn) "llSS^iii* ©l*^ ^11^ ^ ^S"^^ ^ 

^ ^£7> 2=51 ^^tt 7>^A1# ^7171- ^«-<H ^<a^<^l SUfe ^l^^oflAi ^ A>^«V^1 oj^cf. 

£fh ^^atflol** ^l-8-*>fe 'a-'a-g: -S-^ 71-f'^Hl cflSfl 4^Al 7i]AVSll<i> S1-7H&0)] «a-Bflul.7l- 7^)aV^ 

ai4i^s>fe ^ «<j-a* ^i^*i-fe ^^m. 



"^l-S-si-t ol^-i-^ Ai^Ejsi oi^.a-^7loi] $Xo]^^, ^7] 7l;^l^2i ^^oii ^^t\o^ cf^ ^^si ^11^^ *el«V<^ 
«>fe 7Vf'^l ^E-1 >«A^ a., ^fl^ nfleeii^i Aijisj. 7}^^] ri^El pfleelit ^2:«>fl -g-'^-*!-'^ ^^^1 7}^^] 

■S- #^*Vfe 71-^^1 ajEi ^Jfj^; ^ >a-7l 2^2)21 7}^^] AlJ^S. ^7] 7l;^1^0.s 3)S.«J|S>7l >M:£» t-^^Vfe ^ 

^ 7}^n = i^SV^ o.^SVfe 7V^A1 ^^l^lcf. 
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'S^l; ^ (d) ^7) a^^isl 7}^^] >a-7l 71^1^0.^ 3ils.«!|5>7l Al.J:* #^*>fe 'a:^!* S«-«>fe 



«>^^^ ^^Hl- <^Al*>fe ^ ^ «. 3E^o{| 7l7ll^ ifl^^ #SS^<H«:>>p> ^cl-. 



«^7lAi, 1=1,2 I 



=r«^^ 1 




T^S]-^ 2 



11111111 
11 1 1-1-1-1-1 
11-1-11 1-1-1 
1-11-11-11-1 
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R=H''H<>\JL\^<^ %:^^o\ «]r^ (Iteration)^ oil ^^€^1-. 

= niax 
At 

(l)For k=l :k 

(3) P=w*Xi?Xw 

(4) if'^P.^"'e»k^=k,p^=p 

(5) end 

(1) kTT IS. ^^^nf. 

(2) 7>^*1 ^<aBlIoll.o)lA^ k^^fl 7>^^1 ^Ell- 7>;c1^c1-. 

(3) 'a-7l 7\^%\ ^"atflol-i-oflAi k^;5<]) 7>^^1 ol^g-Sfl j^^^ i^l ^1 (P) # ^fi^t\. 

(4) ^71 ^>(\±.^(TP)7\ 71^21 ^tfl ^Ai p^)iLcf 3?! ^;fl(5)* ^«9«>ai. 3^1 S^^^ ^t^Ke) 

(5) 7>f'Al ol^i^ k^ ^^Sl-Jl. 2^tfl ^Ai Bj.:^^ efl;^l>;Ei(P)S. cfl^ltVnf. 

(6) k* 1 ^7> Ajtlcl-. k7V 7>^A^ Slfe y\^n ^ kJicf 3?! ^S.t\3L, o>q^ ia7il(2)S. ^Vcf. 
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¥r ^^^1 fe^Jiel^^ ^Ai in-^^ ^^yy] ^l^V^^ ^oicf. 7>^^1 «I1E-1 el>i:^oiiA-i q- ovefli^ 

?V 71-^:^1 7> s.^ole|.^ ^^t}o\] 7>^^1 ^dJi el (minimal changing list)^ ^^^V^ ^^1^^^ 

:^>^ (order) 7V 1 ^^^t^f. o] ej^Hofl^i 7}^^] "^^^it ^ B] (difference vector) ^ ^^^>^ ^] 

A :y-ol :^o^£1j[L. ol L7fl A^(element)^ 17ll^ ;^lsq*>Jl 0^ n^^<5^t+. 321 

el (minimal changing list)^ 4^ ^cf. 



11111111 
11 1 1-1-1-1-1 
11-1-1-1-11 1 
1-1-11 1-1-11 



-t-^'^ 6 
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-H- ^"^^^l «<}-^2l c^AV^o. 0(L+2)olc1-. ^BlJl ^^^o] Xl^^ ^^S\ as.^ Afola* #ol7l ^«fl 

AflS-g- SS-^-^ 82)- ^O) uj-Ej-i^C).. 
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AC.=r-2 -2 -2 -2 .2 .2 .2] 
I 1 2 1 3 I 2 1 J 



;*>^ ^1-^ (difference) SS^ol el- t}7.}. 27)121 A^S. ^^.^^ SS.^S1 -g. ^E^fe al ol 

?1 -^-Sl^Cnon -binary encoding)^! Nfi) aflT^ofl «ll'3-«>fe t^^IS. i^-g: sfl^ol ^^^c)-. N-R- ^Bim-^ 7>^ 

^lel 7>^ ^om. -gslSl <a aiEi [ Aw^(/,) /J 7]- ol^ ^31- 3fll^^ 0(N) ^^l-tt^ofl Sfl't^V^ ^ 

9S1 A,.=«(;.gaw,('.; s) ;mA> st^ 7fl ;^l'tl:«>^l ^ji 7l^ ;^1^V ^o> ^ <g BfloH-oflAi 7W-S:Cl-. oi hj- 

>«>1"8-SF^ SE.^ (difference code book)2l ^4^7]- 0((N^'-i)x(£,-i-2) l;^u^-0(42) o] 

0(3X(i:-h2K4X2) lt.4=26 0_S. ^0]^t^. 



S 1^ 7l^ 3.^^ "g-^^ nel Jl ^7] *1-^ 3.: 

^^o| Tfl^V^* Wist!: 5J01C1-. 



l-a 1] 





71^ 


^l-(Dlfference) aH^'JJ-^ 


^<yB)lo]tDlAf^ 


^^^fl-^ll-^-g- 


:^l^> I3^(L=4.N=2) 


1603] 


42^ 


263] 



neflol ^:g.:^(non binary gray encoding) * >^>-8-?l:^. 



^7] til oi^ neflol ^s,^^ o]^ zLz]]o] ^s.^^^ ol^^l- ^-g- 7V^*V£^ ^^^^ ^^M. 

3^^^ ^-f. 3711^ ^^^^ 7>^:xl ^Ell- >S.7l til 0];^ zLj^o] ^^^^^ el^^S. M-Ej-vfl^ ^«l-6l 

10^ ^i^f. 
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0000000001 1 I 1 1 1 I 1 122222222 2 
0001 1 12222220001 1 1 1 1 1222000 
012201 120012201 120012201 120 
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s. 6^T ^"^^ «i ^^]<^]<ii Hi «>i^ -^i^* ^^*>fe ^jiHi^si $J. -a^*-!*^**!!^. 

ClS^ ^^l(14)ol] Sfl-i^Slol z^- o>Eflul- (15.16)31 7>#^15. A>^^c^.. 

^Ife ^Bl-¥-(21), 7V^^1 «!|Ei (22), 71-^^1 «ilEl ^^-¥-(23) ^ ^^ 7}^^] 3tl:£«q Y(24)# 

«M ^^^^1+. ^71 -¥-31 ^'^^ tSSl ^i«l-o^ ^-gSlol ;5lc|.. 

S. 231 ^fl^ ^5l-^(21)-a- -ii^S.^^ i^me^iii -tl^a* I'^SVfe'Hl ^71 ^11^ ■g-2l-^(21)^ S. 3*- %3,S. «H 

^>H1*1 ^"^slol ^cf. :nelj7 7>^A1 ^El A§Aj:^(22)i^ ^a-aja 7>^Al aiel #^^^1-. 7l^ >8-^^ 7I- 

^A] ^E^l- #^S>J1. ^Tgofl Sl^ Mj-A] o. 71--. ^1 rt|E^^V <^>°1^ «J-^(Elgen method)*- o]^^ ^ 

<a Eiioii-»a-<ii y}^^] ^^^i24)^LxN^^^ 7}^^] ^B\ ^s^^^(22)^ #^ <^i-8-«fl ^^^si 

7>^*11- 7>^^1 S|S.B-^-?-(24)^ ^^31 7Vf^^]» 7]^1^0.S. ilvflS.^ -MxdF)* 

s|-^J:(RF)5. ^^SB 



£ 3^ £ 231 511^ ^el-^(21)3l l-s.:£o]tf. ^s^^ ^«:7](31)^ ^7] °ti]Mil5,l6) S.^^] ==r^£lfe Jl^sl- ^1 
J: (radio frequency: RF)-S- 'M J: (intermediate frequency: IF)S. ^^S-tb^^. -^7] ^3\-^ ^^^3:71 (31) » 

Tl^a ^S.<^ ^^«V««1 tl-^ ^5l7l(32)4=T >8-7l -tl:£S.-?-El cl-^^ssl ^fl^* ^ej^i:!-. N^S.sl 

^B^^ N7B31 ^>a€cl-. ^s.7} ^Bl^ ^ll^^iLfe cl-^ ^BilM- ^1|^ ^el7l(33)<^ 31S(1 L711S1 



£ 4I=T £ 231 7>-S'^l ^El >a^il-¥-(22)Sl ^e^solcl.. -f^ <a^ ^S] (41)iT zl" ?>EBq. ^ 7>^«}- :g-f3l 
^(Nphase)3l- <Qt]]^ 4^(Nelem)* ^ ^^t+. ^fl 1^^ ^^1 (42)^ ^7l 4 -jVEfli-l- ^ 7}^^ ^-f 31 ^(N 
phase) 31 ^7l oVEflul. ^-(Nelem) ;^1^^<^ St* -a-^ ^4=^ ^"l^ ^ll^l^E^ (in)<>fl ^I^J-^ nfl 1 X ^^-71 ^ (Nele 

m) 1-^ tf!|El(out)* O^S. ZLeli >a-7l «}r^ «^ ^l^l^iiEl (in)fil- ^7] <>inM ^(Nelem)3l #0] 

'^lSSl>i(out_mat)3l 1^* >a-7l #^ El (out) AS. ^fl-grCl-. ^7l #^ i^lHS^^iSl u] <^ .9.:li (non - zero elemen 
t)'?l^i(pos_mat)3l ^^?<B IS. -g^tl-cl-. =Le]JL -^7] ^1;<1>:E1 (I)i=r 2S. -a^^cf. 



His ^:»1(43)^ ^7l ^^i!flxliEl(I)31- -^7] i!)|^l>iEl(in)Sl 3L711- ulS«l-al -^-^l ^^efl;^l^iiEl ( 

I)7V -^71 av^ 5==^ xi^J- eflx1>iE^(in)a.cl- av! #^ ^^1 H ^ ^ (out.mat) 3]- >S-7l #^ n1lES^=i3l Hi ^ .9.4i (non- 
zero element) "a «l^(pos_mat)^ -l-^ ^;*1(44)7> -fr^Sl-Jl ^^<^] #fi^cf. >a-7l ^^ell^liEl (I)7l- ^7l 

5<il:a- ell:^l>iEl(in)iitl- ^-foflfe ^] 2 ^^^^1 (45)'»11 3l«i|-c«l ^7l ^l^l^^^lciEl (pos)# IS. -^^tiM. a 
^3!l- ^^l^tl (val)« ^^^^lii:El(I) - 1 -i:^^!:!-. 



^^1 (46)£ ^7l ^31- efl^l^El (val)« ^7] zl- <^d^'^ ^S}- 7>^^ ^4-31 ^ (Nphase modula 

r) -a-a-^cf. ^7l <H^V ^J-^131 ^A7\ Qol^ ^^1 5llxl>rE^(pos)* 1^7> Al^lol, Efl:=^l^El (val)-S- 

^ -y-Eim- 7>^t!: ^-¥-31 ^ (Nphase) S. M"^ St* i^(fix)?V ^^S. ^^^Vt+. ^7l «?1aV ^^12] ?1 

'^V «3l-7V 0^1 ovq^ ^^1 ell^l>iEl(pos)5l:<Kl «fl'a-«Vfe ^:t3l #^ «ilEl(out) 1* cl«ll zl" ?>ti]»4 ^ 7> 
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^fV ^-T-S^ ^ 2.-i-El(Nphase modular) "^A^f^ ^^1 ill^l^EUpos) Sfl'^-*}^ ^^S] tf|El(out) 



S. 5^ £ 221 7}^^] l^-?-(23)Sl ^ejsolc^-. ^^^^^P>] (51)-^ Bflol^; ZLiH] ol(Basegray()) 

*V5. ^^A^ :a>^ (difference) SS.^ ^<»11^( ^C»)# -S^^itbti}.. 



-a^S ^^1(52)^ ^7] SLS.^ E|]ol#oJ)Ai 2,7) 7>^A1 M',)^ 7V;^^j1. ^fl ^ n|lEe^>,o^ s^el]o]4^ nilHe^iii( 

R)Sl-^7l ^71 7>f'^l «)]Ei(>^i)^ SKRw)« Zielal ^cfl ( ^ ™a> ) 4=r OAS., ^cfl ^'tl'il 

± -a?9«W. ^4 (Iteration) ell ^l^El a) ^ 2S., ^^]^^^ OS. ^^^t^. 



^fl luls ^^1(53)^- -^7] aj^ E)l;^l=iEl(I)2l- 1* alssl-ol ^7] efl^l^tE^ (l)7l- iJicf ly-T^q- a]-©.^, ^7l 

^71 i!fl:^l^El(DS]l:'^ Sfl'a-sl^ SX^^} zfl^l^Ei (pos)S. 7}:^ ^cf. zielJl 

^1]^ aleflol^^ nJlS^^ollAi ^7] ^^1 Ell^l^iEl slrofl sfl^slfe Si^ «1E12}- >a-7l ;<fl lEfl^l>iEl(dw_s)«- ^ 

«11 ^1 2ell;^l:iEl (Rdw)'Hl ^H^tbtt. afV 1 £fl^l^Ei(dw_s)2l Ssll^l^El (Rw) ^e12) ^o\\a^ ^^ofl 

ifl'a-Sl-^ «fl» ^1 4^1^1iEl (Re2_dwhRwl);^-1^t!-cl-. :ie1jl :^ 5 efl ^1 r^iEl (Rx) ^Ejiif 2 ^^^l^El 

(Rdw) aiE-1» c-ISl) 52ll^l^E^(Rw) ^^<^ ^^I^J-^cf. £^ 7]^ ^-tl ^1-^^ ^l;^l^El(P)o11 ;Hl4 efl>^l=fiE-1(Re2_dw 
hRwl)2l- 1 ell^lriEi^l ^oMji}- 2 ^l^liiiEl(Rdw) tflE^Sl >^7l efl:^l>iEl(pos)^'Hl sfl'g-sl^ ^i:ofl Slfe 
c^*ll Bflj^l>iEl(P)6fl >S-7l av^ ell>^l>iEl(l)7> iJic]- sliiLl- ^S«^J1. 

^^ ^Ai(54)«fl 2isf<^ ^tfl ( /^)^ ^n^t^. 



^] 2 Hliil^^l(56)-^ ^71 Efl;^l>iEl(P)<4 S|cfl 3l|-^.)( P^)^ HlJilsl-cH ^7l ==f-^ ^^]^^^P)7} 

^til:i(^™.,)» S^l^liEl (X)S. Cfl^mcl-. «>CflS ^7l ell^l^lEl (P)7> ^CH ^Al i'„,„)ic1- 

M- ^-f <^fe ^7l tiv^ eil;^liEi(i)# 1 ^7}-t!- ^ 'a-sil -f-^h-i- ^ia-«V:ii #^ ^;^1(54)<^ 2i«H ^"fl ^^-tl ^ 



S. 6-^ 2HS1 7>-f';S] ^El ^^^(,22)$] ^l^ ^5!fl«»l ^^«>fe "y-oiel^fil <a ^AHolcf. o] oj-ji 

Hl#* 7>f^^l BJlEl ^S^<^-?-(22)«^Ai AV^g-^cl-. eOl'a-Tim ^ il-tliq- -a- 71-^^ ^-^S] ^(Nphase)^ 
'?]-Eim-^(Nelem)^ "JJ^ 

602^n^ ^ 71-^^ >g^2l ^(Nphase)Sl ^7] ol-tflq- ^ (Nelem) ^^1^^^ St* ^l^d" 2^1 

^l>;E-i(ln)oll nfl 1 X ^71 <a-Eflq- ^ (Nelem) %■^ «|E^(out)* O^.^. ^fl^-c^-. Z]]^]^B^ln) 

Si- 'a-71 <?1-Eim ^(Nelem)2) ^91 ^lS.^^i(out_mat) 2] 1*^ ^7] ^^ ^^]iout)^S. ^fl^t^.. ^^-71 %■^ Dfl 
E^ibSl H] ^dt(non-zero element) ^ «1 iii (pos.mat) 21 ^Si^ .0-41* 1^ ^=3^1^. O.B]5l ^7] efl^^liii 
E-l(I)^2^^^t!-cl-. 
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603^7i1fe «}-^efl^li^iEl(I)7l- ^7] «^ 7.]^^ efl^lr^^E-Kln) ^ ^-fofl^ 609^n]S. ^7] HV 

^^^^]^B\(l)7} ^7] 7.^^j: efl;^l=iEi(ln)a.nf ^7]^ ^-Sr ^-f <H1 ^ 607^t7jll- 607^;^loflA-1fe 

D)lSe^:i(out_mat)2l- #^ nflSe^iS] H] <^ Art (non - zero element) ■?] ^^(pos.mat) * ^^sfjl, -f-^]-^ 
^Sttcf. 609^7iH^ife ^^l5ll;^]^El(pos)# IS ^cf. ^i^- z^l^^l^iEl (val)» St^^ll^l^El (I) - 1 



611^;^l<HlAife ^j2f 71]^ ell;^l-hEl(val)-i- <i>Eflul- 7l-^11- ^-f si ^ (Nphase modular) ^. 

^7} 0^1^ eiS^^t ^^Sl-ji. Qo] <»>i-|^ eiS'a:;^!!- ^^tb^f. ^elJi eiS^a-Tflfe ^^l ^^l^El(pos)* 1^7> A] 
^cf. ^i^a- 5!fl>^liiiEi(val)# ^ "S- 7>W ^-fSl ^(Nphase)S ^-^ Sl:^ ^^5. al^(fix)^ 

eiS'S?!!^ ^^1 511^1 >iEUpos)Sl:o11 ^4^5^ %r^ «lEl(out) S^ofl 1* cHSfl n ■a-ElM 'S" 7>^f!: 

^ 2.1:21 (Nphase modular) Sl-M-^V ^3)-* ^^1 5l]^li^iE.Upos)5l:<Hl *ll'g-S>fe ^ihfi] #^ ^Ei(out) SJr^S. ^cf. 

1-^ D|lSel>i(out_mat) ^l^l^iElS) ^ SJ:^ ^^ ^El(out) efl^l^iE^S. tVcf. ^]7]^^](i) ik'^] ^^t}^ 

i^7> Ai^icf. zieijii eos'a^fls. 7M i^-i- ?4'^v* ^^t!r4. 

£ 7^ 7}^P^] ^v.] ^^■^(23)£1 EfloU- aj-ijo] oj-o)^ aj-i^fi) ^ ^Alc^jolcf. 701^:^] 

¥r ^JlBl#^ §ul ^^lolc^.. Bfloli zL^o] (Basegray())«-^S-^E1 7]-^^ SS.^ >8iL» 7^ 
^ ^ MB.^ Eflol^( e„)^ -^S-^^tlri^f. SS-^ tl^ «lEi?V ^A^€ (difference) SS-^ Efloll- 



702^;^)^ ^7l SS.^ tflol^oflA-l ^71 71-^^1 a|El( «-,)# 7V7^-grC}-. ^sfl'i ^flSS^iiiSl ali^lo]^ iHlSSl:fr(R)5!j- 

^7l i7l 7]-#^1 ^El(>^,)-g- 5;t(Rw)* -^S^^tbCf. ^tfl ^"-a* )^ a^cfl ( 

^™„)^ IS. ^^tbi^. ^4(Iteration)5ll^l^El(I)iT 2S. ell^l^El (P)^^ OS. -a^tb^]-. 



703^;^loI|>H ^7) eil^liEl(I)7} l^cl- la^TlM- aho.^ 709^;N1# ^^^V^^. ^7] w}-^ 5l]7:l=iEl(I)7]- 3. 

?! 707^;^]«- -^71 707ia:;^l^ -^7]^ "i^.^^-^ *s«1-j1. ^cfl ^'tl 'im^^i ^m«)-l- #^^t^-. 



709'a-7ilfe ^7] sfl^l^E:1(I)5]t^ ^ib-Hl 5afe S^-^- Efloll-Sl ^l- 7}^^] «1E11- ^fli ell^liElCd 

W_s)S 7>;^-S-Cf. ^71 5!fl^l^El(I)2J(:<»fl ^'a-Slfe ^^«^ Sllfe ^> 71-f'^l «|E1 tl-ai^t-i- ^^1 5^;^]iiiEl(pos)S. 

7W ^cf. ^11^ smEfl"^!^ i^lSs^^oUAi ^7] ^^1 ell^li^lE1 stofl ^fl^g-slfe ^.toll aiEi<4'^7l i:R]7:liEl( 
dw_s)# -g-*!) ^fl 2«ll;=^liEl(Rdw)oll 7.]^^x:^, i eflJ^liiiE^ (dw_s)^ -g-^ (conjuagate) Si^l- 3el];^lii:tEl (Rw) ^ 

^<^^i ^^ofl «fl^sm T all* ;Nl^S>o^ ^1 4 211:^1 iiiEl(Re2_dwhRwl) Til ^ta-cl-. ^1 5 zfl^l^bEl (Rx) 
2 efl^liiiEl(Rdw) ^E1# cl«(l ;Hl 5 B^l^l^El(Rw) ^El^Hl 7.]^^^v]: 7l# ^-tl 2l-^1 efl;^l i^El (p) ofl eil;=^lii:E-l(R 

e2_dwhRwl)Sl- ^\ 1 n7.]±B]$] ^5-^2}. ;H1 2 Bfl^lrtEl (Rdw) ^EiSl -^-71 ^1^1 efl^l :diEl (pos) S)l:°il Sfl-a-Slfe ^^"^ 

.fi.4i# ^^l-* cl«ll i^^l>iEi(P)oil x^^^T^. 



711^^^ ^7] Bl.4q efl^l-iiEl(P)7> 3lcH ^Al s[^(^Prn^)^r\- 3. o-ofl^ 713^7]1» ^7] a}. 

4q efl;^l:±.El(P)7> alcfl 4^Ai j4^^(P„„)a.cl- :y-7iq- ^l-^ ^4-<Hl^ 715^:^1« ^^t!-i=l-. 713i}7jl^ ^cfl ^Ai 3^^.]( 
^n.a,)* 2^^^ Efl^liEl(P)s cfl^ltbcf. ^cfl al-^q <?iai>i( 'm.,)* all^l^El (I)S. cfl:*lt!:'^. 48'a;^lfe 
^71 wir^ eil;^l>iEl(i)» i ^7>tlc}-. zielJi 7G5^7fl» ^^^^-cf. 
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ol-i- -i-M^ sfl^H ^l.^' t]-o]vi\X\i£]6:i ^^ 7}^^] 7]^ 7}^^] «^ al«B 7\^yi\ ^ 

^^*Vi4. TI DSP TMS320C6xo11><-i 7]^ SS.^ jij- (difference) SS.^ aj-^^ ulH^l- ^^^V. 4 
■?1-Elli4, 4 ^^S] ^-^-oflfe 3/4^ 8 <?1-E11M-, 2^-S-2l 1/3^^ ^cf. 4 :^]-^s\^* #«^l7l ^Sll 

s><=^ "^1* ^^7l ^1:7>* ^-ycf. AiS: ^e^ sV3?l]o1S cl;^]^ :^el SS-^fl^i (dSP)« ^V-g-^ ^ 
y\ ^1 ^^1^ °W2V 'S-S- =s./ilAi2l ^^el7> 7>^sfl, >a-8- *11<H(SAV), s>s. ^flcH(H/W) »S. aI^:^ ^ 

^^<^1 7|-^S>c«^ A);^ofl cfl-g-SV^ Al^(time to market)* licf 
(57) ^^Sl ^-91 
1. 

7l^l^oflAi 3^1^^ ^VEim- x:\o\vi\^.\^ 71^^ ol-8-«>fe <^l-i-f-^ o]^^^7Hl 
: ^ 

2. 

^1 i^ofl Si<HAi, ^7l ^fl^ -S-el-^^ 

^71 7]7]^j^ ifl^^ H-iism 

^71 ^3^^ Al Jiofl ^^Sfc^ ^^o^ ^fl^ ^iL^ ^2l*>fe ^S. ^11^ §517); ^ 

^7] ^^o] ^fl^ ^^2^ o].Bflu|. ^fli^S. ^el*M >S-7l ^^S] ^11^ ^^S!}- ^71 ^^S\ <t>Efll4 ^fl^i^] ^O.s. 

3. 
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>H1 1^<H] 7}^^] ^B]^ ^± ^^^2] ol^^V = Aj-olSj sv-i- a^sffe 

^^^J- 5. 

^ Si-H^i, 

z^- 9}^^ ^3- 7V^t!- ^^21 -arBflq- SJ^^^l; 

^7l z| o>B|]i4 ^ 7}^^ ^-fsl >a-7l o]-Eflt+ ^ ^l^A^ 51:^ 7^^^ efl^l^Elofl ^^^J-^ u^l ^7] ?V 

tllM- ^ #^ ^Ell- O^S. ^li-fjl, .a-71 ti}:^ ^-l^J- 2ll;^l>iEl<q- ^7l oVEflM- ^2] #^ n))Be^>,o] j^^^ >jj. 

7l ^ElS. >ifl-f tH. ^7l ^^ pflH^iiiSl al «^ Ait ^^^^ ^^*fl IS. -a^sVjl. -^7] aV^ iJfl^^liElfe 

-^7] ^7] Sl-^ 5^ BflJ^liElsi 37]1- HlasVfe ais ^^1: 

^71 ^jq- x-l^j- efl^liiEll-.>a-7l zl- ^Eili4 T3. 7>^^ ^ 5Ll-e1 ^-tb^^l* 3E.^«^^ 

s]-^ 7W^] ^^ 

^T^^ 6. 

^cfl ^cfl ^^^SL <im^, M>^iH]^liEl, ^ ^Aisi-^q e)l;^l>iE-l-I- ^^8^ St^S. ^^«>^ -a^^^J-^l; 

■^71 5l]>^liEl24 ^^^^ aUa^ 1B151^^1; 

^Cfl i4-^^ t-^ ^^1; 
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8. 

^1 1*J-<H1 9X<^^^. 7}^^ tf]E-l ^^^^ o}o]^ aj-^^ ol^^V ^-aEfloll. Hj-^o] yVf'^l* #^SVfe o. 

^T^^ 10. 

7l^l^«>flAi s^^n oVEflq. cfoHHAiEi 7l#^ <»l-8-*l-fe ol^-f-a ol-i-'c}-^7lsi 7V^^1 

(b) 7>^:si» j7:^i<^^ 'S-<il.^S. 7}^^ nflee^i ^1 J:* #^«:>fe 

(c) ^7l ^mei=i Ai^fi]. >a-7] 7>^^] tflEl oflE^^ih Al^ofl ^^fil 7Vf'^l» #^s>fe ^ 

(d) ^71 ^^2] 7}^^] ^3L.% ^7] 7]^]^^S. ^^^^7] ^^.$.S.*> 
^T^^ 11. 

^1 10«J-<H1 ^01-^1^71 (a)'a?ilfe 

(11a). ^71 7lxl^5q. c]:^ xfl.g.^ ^^*V^ 

(lib) >a-7l (7a)'a-7il» -i-S!-"^ Ji^i^ ^Bl-^ ^±s. ^^e>fe 'ctTil: 

(11c) ^71 (7b)^?il^ f-^V <o^oii .§-^eH 4^51 ^11^ ^elsVfe ^^7)); ^ 

(lid) ^71 (7c) ^711 2^ ^^21 All ill- ^^21 ojEflq- 511^3. ^e)SM ^71 ^^2} ^fl^ ^J^Sf >S-7l ^^S] 

12. 

^1 10^°fl $X<^^^. ^7] 7>f'Al ol;a^ = aI|E] A).ol2l 5>fe el^SS. ^^S>fe 

13. 

^T^^ 14. 

^1 10l}-o)l Si<H-^i.^7l (b)'a:^lfe. 
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(14a) ^ <im^- 7>^t!- ^-f SI ?>tim- SJ^ ^fe "^A;. 

(14b) A ^tim 'S- ^3}- 7V^s]. ;g^o^ oj-Bilul- ^ 5^ ^"1^ e11^1iEl<Hl ^-l^j-^ nfl, 

<i>Efll4 ^ #^ O^S. ^B-f l^, a}-^ x-l^j- efl^l>;E-l<4 ^Efll4 ^01 DflE^^o) 1 

^1-71 #^ ^E^^^ ^7) #^ iflHe^ifi] Hi <S -3.41 -il^^iSl JL^i* 15. ^^«>J1 >S-7l A 

(14c) ^71 «v^efl^l>iEi7V >a-7l x^^a- iHl^liE^ iLc^- a. (i4d)^;^1« -^-71 ell^^li 

El7f 5^ Ell;^l=fiEliLcl- :a-7lM- ;a^«>flfe (14e)'a:;^l« ^^«>fe ^^fl; 

(14d) ^7l #^ i^SS^iJii^l. >3-7l #^ ofles^^sl B] <g j5L4i ^^iiiS #^«>j1, #S.S>^ 

(14e) ^7l ^l^li!fl;^l>iE]l- 15. e>i3l. ^1^9- e^l>^liiiEl» «V^iHl;^l>5;El - 1 ^^^^ 

(14f) %A ^I^J- £fl^l>^El» ^7) z]- oVEfluj. ^5). 7>^t!: ^^Sj ^ S-l-e] o^.AV^V ^47> O"?! ^^oflfe (14 
g)^^» ^<8*>Ji. 0<»1 (I4h)^^l» ^«9«>te ^aTll: 

(14g) ^7] ^^1 efl^l^^Eil- 1^71- Al7)l^, ^4 ^-i^ ell^liEll- 2\ t>Eflq- 71-^^ ^^2^ ^5. 

J1^*V ^^5. ^^5>fe ^ 

(I4h) >S-7l ^^1 5il^l>iElsJ:oii «fl'3-§>^ #^ «|E1 zk^] 1^ c-lsil ^7] n -a-EflM- ^3" ^s|- 71-^t!- ^^21 ^ J2. 

l-s] ^I'M-?!- ^71 ^^1 ^^l;^l>lE^ atofl #^ ^El 5it.5.5 sM, ^7) #^ Bllssirfi efl;^l-hElfil 

^ Sit* #^ ^El SflXliElS. S|-0^. ^71 Efl^^l^El gtoll «fl'3-«>fe St* 1^71- Al?lal. 14(c) "a-Tfla 7^ t\- 

^tF-^ 15. 

^1 io^<Hi 9xo]^^. ^71 (c)'a?ii^. 

(15a) ZLt]]o]^^S.^s] 7>^^ MS.^ ^B] 7}7^-er ^ 3.S.^^ ^^]^* ^M^^ ^7] tfl 

tflE-l^d: ^1-5. ^A^€ tfl<?ll-» >S^«J«>fe ^7)1; 

(15b) ^7] Eflojl-oflAi Sl7] 7}^X\ ^E-1# 7l-;?^.a- ^ ^fl'i ^B.^^^Si\ S^^lol^ THlEE^^ifi). ^7l ^7l 7>^ 

^1 aiEl^ ^*]- >SA^^M. ^Itfl ^^^^ 00.5.. ^cfl ^-tl-ilJ: 1^ ell^l^El^ 2s., 

^Alsj.^.] efl;^liE-1fe 05. -a^sf^ 'S^l; 

(15c) ^7l tit^ efl^l^rEl7> iJicf ^7li4 (15e)'a-7il# ^<9*H. >5l-7l e0^1i!iEl7> IJii^ a?! (15d)'a- 

(15d) ^n-ir ^S.^^. ^7] ^tfl ^^^1- ^Til;. 

(15e) ^7] iHl;^liEl5)(:ofl ^^^^ ^diofl Slfe aS--^ ^o]^^ ^> 7l-^:*l ^e1# ^fli j^l^l^iiEls. 7}7^ ^ 
^. ^7l i]]^]^B] ik^ n^^s]^ ^ioJi o;^^ ^> 71-^^1 a]E^ ol^^il- ^^1 sll^liE^5 7>;5^ .2.1^, ^H^ Slefl 

n1. :^]] 5Ell^liEl tf^Eis). ;H1 2efl^liE^ ci«ll 55il^]iEl aiE^oll ^i^Sfn^, 7]^ ^1-^^ Efl^l>iElo11 ;H]4 5)1 

;^l>iE^S!l- ;01 1 Ell^liElsl ^sns^ 2 ell;^liEl ^}E^S] ^7] sfl^^l^tEl slrofl «|1^5|fe ^dtofl Sife -g-^ 
c-1«il =^Al j^jiq e)i;^ii!iElofl ^IrTil: 
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(15f) ^1-71 efl;^lihE-l7> ^cfl 3).^^a.4 3. :^^6\]i^ (15g)^;^l» =v<9«>ai. j^-^^ 

P)7> ^cfl s^^S.^ ^TlM- ^-9-°))^ (I5h)'a?il» ^^sv^ ^Til: 

(15g) ^tfl 44^^ 55fl:^l>iElS cflAl«>^. ^tfl ^-tl ^^]^i^S. tfl^lS^fe 13:711; ^ 

(15h) ^71 HV^ efl^liEl-t- 1 ^7V A]7l JL, (15c)?}:7il« 'S^im 3E.«-«fe ^^^S.S>^ ^^j 7>f^Al 

^T^^cJ- 16. 

7>;^^c^. 



>a-7l tellElo]) ;^^^J-t!-cl-. 



:^l;iEl<q. ;H1 leflxliE^fil ^^fl^f 2efl^liEl tfjElS) ^^-71 ^^1 e^];^lriiEl 5J:o)l tfl'^sl^ ^4i<Hl Si^ ^t!" 

* cH«fi efl^i>i;Eioji ^H^sVfe- "^n^ cH i^sm o.s.s>fe ^^ 7}^^] 

17. 
18. 
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S.?? 6 



Input Nphase, Nelm 



— 601 



ln=Nphase^Nelm; out=zeros(1 ,Nelm); 
out__mat=out; pos_mat=[l]; I =2 



— 603 




^607 



pos=1 ; val= 1—1 



609 




613 



pos=pos+1 ; 
val=fix(val/Nphase) 



out(pos)=mod(out(pos)+ 1 , Nphase); 
out_mat=[out_mot;out]; 
out_pos=[out_pos;pos]; 1 = 1 + 1 



— 615 
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7 



Input Nphase. Neim, R 
[out_mat, out_pos]=basegray(NphQse, Nelm); 

ln=sl2e(out_mat, 1 );C,»=exp(j*2*n/Nphase)*out_mot) 

olldw=[2eros(1, Nelm):diff(C^)];for I=1:ln; 

ACw[ACw[Cw[I ,out_pos(l) ;out_pos(l)]];end 



— 701 



w,=Cw(:.1);Rw =R*wi ;Pmox=0;lmox=1:I=2;P=0 




— 703 



No 



^707 

/ — ii^ 

V^disploy Imox J 



dw_s=ACw(1 ,l):pos= ACw(2,l);Rdw=R(:,pos)*dw_s: 

Re2_dwhRw1 =2*reol(dw_s'*Rw(pos)); 
Rw=Rw+Rdw;b=b+Re2_dwhRw1 +dw_s**Rdw(pos) 




Yes 



715 



1=1+1 



709 



713 



Pmax— Pi 
I max = I 
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